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ABSTRACT

Introduction: Vitamin D deficiency has been observed in patients with migraine; however, the results of 
previous studies are controversial. We aimed to evaluate vitamin D status in a group of children with migraine 
and to compare them with a group of healthy control.
Material and methods: We conducted a prospective case-control study to assess the vitamin D status in 
children with migraine comparing them with age- and sex-matched healthy controls. Thirty children with 
migraine and 30 healthy controls were enrolled in the study. The age range was 6-14 years. The vitamin D 
status was classified as optimal (> 20 ng/ml), insufficient (11–20 ng/ml), and deficient (≤ 10 ng/ml). We also 
tried to assess the correlation between vitamin D status and the severity and frequency of headache attacks.
Results: In the migraine group, five patients (3 girls and 2 boys) had optimal vitamin D, 20 (10 girls and  
10 boys) had insufficiency and five (4 girls and 1 boy) were deficient. In the control group, six patients (4 girls 
and 2 boys) had optimal vitamin D, 19 (8 girls and 11 boys) had insufficiency, and five (4 girls and 1 boy) were 
deficient. Vitamin D status had no significant difference between groups (p = 0.943). We could not find any 
correlation between vitamin D status and severity (Pearson correlation, p = 0.513) and frequency (Pearson 
correlation, p = 0.422) of migraine attacks.
Conclusions: Vitamin D insufficiency and deficiency are equally common in children with migraine and 
healthy controls. We need well designed case control studies with large sample sizes to properly assess the 
probable pathophysiologic role of vitamin D in children with migraine.
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INTRODUCTION

Migraine is very common in children and adolescents, 
affecting about 4–11% of children in elementary schools 
and 8–23% of adolescents [1]. According to the criteria of 
the international classification of headache disorders, 3rd 
edition (ICHD-III) [2], migraine headaches in children 
are usually characterized by attacks of pulsating and uni-

lateral or bilateral headaches with photo-phonophobia, 
and nausea or vomiting. These headaches last 2–72 hours 
and the behaviour of children usually changes during  
the headaches. Migraine headaches have a huge nega-
tive impact on the quality of life in children and their 
families [1]. Although bio-behavioural measures such as 
adequate sleep and appropriate and on time meals may 
help managing headaches, many children with frequent 
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(more than 2 attacks per week) or severe migraine at-
tacks require medications [3]. 

Medications approved by FDA to administer in chil-
dren with migraine are limited. A number of different 
classes of medications have been used including anti- 
seizure medications (valproate, levetiracetam), calcium 
channel blockers (flunarizine, cinnarizine, cyprohep-
tadine), beta-blockers (propranolol), and tricyclic anti- 
depressants (amitriptyline) [3]. 

In addition to the mentioned medications, a number 
of dietary supplements such as minerals and vitamins 
have been suggested to prevent recurrent migraine at-
tacks. Liampas et al. have been conducted 4 important 
systematic reviews and meta-analyses and provided the 
evidence for the use of complementary approaches [4–7]. 
In these studies, the effects of supplemental pyridoxine, 
folate, cobalamine, and the serum homocysteine in pa-
tients with migraine have been evaluated and possible 
therapeutic roles have been suggested [6, 7]. They also 
assessed the therapeutic use of exogenous melatonin in 
migraine [5]. Among the different vitamins, one of the 
most noted is vitamin D [4, 8]. 

Vitamin D has a wide range of effects on different 
systems of the human body including the nervous sys-
tem [8]. Some observational studies and a few clinical 
trials tried to show the role of this vitamin in migraine 
headaches [8–24], however, the results are controversial 
and prescribing vitamin D in every patient with migraine 
is not indicated [8]. Vitamin D may influence migraine 
headaches in a number of ways. Inflammation plays a key 
role in migraine; hence, the anti-inflammatory role of vi-
tamin D may play an important role in preventing mi-
graine headaches [25]. In addition, vitamin D supplemen-
tation can reduce inflammatory factors such as C reactive 
protein as a strong inflammatory mediator [26]. Other 
possible pathophysiologic roles of vitamin D in migraine 
headaches are related to its effects on the possible sensi-
tization of the second and third neurons. These neurons 
are connected with the stimulation of sensory receptors of 
the periosteal covering and central sensitization [17, 27]. 
Vitamin D deficiency could also lead to magnesium defi-
ciency. Magnesium has a central role in inhibiting exces-
sive excitation and studies have shown a strong associa-
tion between migraine and magnesium deficiency [28]. 
Nitric oxide (NO) is known as a key mediator in mi-
graine and vitamin D reduces the production of NO [29].  
The release of dopamine and serotonin have been shown 
to be influenced by vitamin D and these factors are known 
to be connected with the pathogenesis of migraine [30]. 
Low levels of melatonin have been shown in patients 
with migraine and vitamin D deficiency could lead to low 
melatonin levels [31]. All of these suggested mechanisms 
indicate the importance of vitamin D in the pathophysio-
logy of migraine. 

To our knowledge, no study has been conducted speci-
fically in Iran to show the vitamin D status in children with 

migraine; therefore, we conducted a study to assess the sta-
tus of vitamin D in children with migraine and comparing 
them with a healthy age- and sex-matched healthy controls. 
We also tried the assess the correlation between vitamin D 
serum levels and the severity and frequency of headaches. 

MATERIAL AND METHODS

STUDY DESIGN, LOCATION, AND PARTICIPANTS

We conducted a prospective case-control study.  
The study was performed at Golestan Hospital, a Uni-
versity-affiliated referral hospital in Ahvaz, Southwest of 
Iran. The study began on June 1, 2018, and continued un-
til November 30, 2019. Eligible children were those who 
aged 6-14 years that according to the international clas-
sification of headache disorders, 3rd edition (ICHD-III) 
criteria had migraine (with and without aura) [2]. A child 
neurologist confirmed the migraine diagnosis and all the 
children in the migraine group had headaches at least 
more than 6 months. To rule out other causes of head-
aches, a detailed history was taken and thorough system-
ic and neurologic examinations were conducted. Brain 
imaging (MRI) was conducted in doubtful cases. After 
obtaining written informed consent, participants were 
consecutively enrolled to the migraine or control group. 
Participants in the control group composed of healthy 
children who were referred for growth and development 
monitoring. All the children in the control group were 
healthy without any history of migraine headaches or oth-
er primary headache disorders. To increase the between-
groups comparability, we recruited them from the same 
schools and living areas as the migraine group. 

INCLUSION AND EXCLUSION CRITERIA

Included children (6–14 years) were those with mi-
graine (with and without aura) and a group of sex- and 
age-matched healthy children as a control group. Those 
who did not give consent, either themselves or their par-
ents, were excluded. We also excluded all those who had 
major comorbidities such as diabetes mellitus, renal fail-
ure, epilepsy, congenital heart disease, malignancy, rheu-
matologic disorders, gastrointestinal diseases, and those 
with clinical manifestations of rickets or osteomalacia and 
those who were taking supplemental vitamin D or any 
medication that could change the metabolism of vitamin 
D and calcium. All of these conditions may have a direct 
or indirect effect on vitamin D status.

SAMPLING

We referred all the participants to the central labora-
tory of the centre for blood sampling from 8:00 to 10:00 
A.M. every day except Friday. In each participant, a 5-ml 
blood sample was collected under standard aseptic con-
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dition. The samples immediately were centrifuged then 
serums of the samples were frozen and kept at –70°C. 
Plasma levels of 25(OH)D were measured using a che-
miluminescent immunoassay kit [“25(OH)D total assay, 
Diasorin Liaison”] by LIAISON analyser. The best way of 
defining vitamin D status in a person is measuring the 
prohormone 25(OH)D, which is an indicator of supply 
rather than function [32]. Vitamin D status was classified 
as Optimal (> 20 ng/ml), insufficient (11–20 ng/ml), and 
deficient (≤ 10 ng/ml) [32]. In children with migraine 
the frequency, duration, and severity of headaches were 
registered. We asked all the children with migraine and 
their parents to record the frequency (per month), sever-
ity (using the scale), and duration (in hours) of headaches 
in previously prepared charts during the next month af-
ter enrolment. To assess the severity of headaches, we 
used the Wong-Baker FACES Pain Rating Scale [33, 34]. 
Wong-Baker FACES Pain Rating Scale ranges from 0 to 
10. On this scale, 0 equals no pain, 1–3 equals mild pain, 
4–6 equals moderate pain, and 7–10 equals severe pain. 
According to the literature, the frequency of headaches 
could be categorized; fewer than seven headache days per 

month (low-frequency episodic migraine), 7–14 days per 
month (high-frequency episodic migraine), and 15 or 
more days per month (chronic migraine)[35].

STATISTICAL ANALYSIS

According to the previous studies [12, 15, 23] and 
based on the type I error α = 0.05 and power of 80% we 
needed at least 30 children in each group to detect dif-
ferences between the serum vitamin D levels of the two 
groups. The Kolmogorov-Smirnov test was used to define 
the normality of the data. We used independent sample 
t-test and analysis of variance (ANOVA) to analysed con-
tinuous data. Categorical variables were analysed using 
the c2 test. We used Pearson correlation test to assess the 
correlation of vitamin D serum levels and the severity and 
frequency of headaches. The p-values < 0.05 was consid-
ered significant.

ETHICS

The study design and its protocol have been assessed 
and approved by the ethics committee of the centre 
and Ahvaz Jundishapur University of Medical Sciences 
(D/3265) and we performed the study in accordance with 
the ethical standards as laid down in the 1964 Declaration 
of Helsinki and its later amendments. All the parents and 
their children read and signed written informed consent 
before enrolment. Verbal consent was obtained from chil-
dren who could not sign our forms.

RESULTS

BASELINE CHARACTERISTICS

In this study, 50 children with migraine and 45 
healthy control were eligible to enrol. However, in the 
migraine group, 10 children did not give consent, 8 chil-
dren had no cooperation to record the requested data, 
and 2 were lost to follow up. In the control group, 15 chil-
dren did not give consent. Sequentially, we enrolled 60 
children with confirmed eligibility (30 children in each 
group) into the study and the data from all of them were 
analysed. The baseline characteristics of the participants 
are summarized in Table 1 (migraine group) and Table 2 
(control group). The age range of the participants was 
between 6–14 years and the median age in both groups 
was 9 years. Migraine characteristics such as frequency, 
duration, and severity of headaches are shown in Table 1. 
Migraine accompaniments also are shown in Table 1.  
In terms of age, gender, and body mass index, no statis-
tically significant differences were found between groups 
(Table 3). None of the children from both groups showed 
the signs and symptoms of vitamin deficiency or insuffi-
ciency. Table 3 compares groups regarding age, gender, 
and weight.

TABLE 1. Baseline characteristics; migraine group (n = 30)

Characteristics Boys Girls

Gender 13 (43.3%) 17 (56.4%)

Age, mean ±SD 8.8 ±2.7 8.7 ±2.8

Age, median (range) 9 (6–14) 9 (6–14)

Body mass index (mean ±SD) 19.2 ±3.8 19.4 ±6.1

Positive family history of migraine 9 from 13 17

Nausea and vomiting 9 from 13 5 from 17

Abdominal pain 4 from 13 5 from 17

Phonophobia 2 from 13 7 from 17

Photophobia 8 from 13 10 from 17

Headache frequency (per month), 
median (range)

11 (4–30) 12 (4–30)

Headache duration (in hours), 
median (range)

2 (1–72) 4.5 (1–24)

Headache severity, median (range) 8 (3–10) 8 (3–10)

Presence of aura (mostly visual) 4/13 6/17

TABLE 2. Baseline characteristics; control group (n = 30)

Characteristics Boys Girls

Gender 14 (46.6%) 16 (54.4%)

Age, mean ±SD 8.8 ±2.9 8.8 ±2.7

Age, median (range) 9 (6–14) 9 (6–14)

Body mass index (mean ±SD) 16.5 ±2.4 17.1 ±2.4
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VITAMIN D STATUS IN THE PARTICIPANTS,  
AND ITS CORRELATION WITH HEADACHE 
SEVERITY AND FREQUENCY

The mean ± SD of vitamin D serum levels (ng/ml) was 
(15.9 ±5.4) in migraine group and (17.4 ±11.3) in healthy 
controls. Independent sample t-test showed no significant 
difference between groups (two tailed independent sample 
t-test, p-value = 0.509). As shown in Table 4, in the migraine 
group five patients (3 girls and 2 boys) had optimal levels 
of vitamin D, 20 (10 girls and 10 boys) had insufficiency, 
and five (4 girls and 1 boy) were deficient. In the control 
group, six patients (4 girls and 2 boys) had optimal levels 
of vitamin D, 19 (8 girls and 11 boys) had insufficiency, 
and five (4 girls and 1 boy) were deficient. Vitamin D sta-
tus had no significant difference between both groups (c2,  
p = 0.943). We could not find any correlation between vita-
min D status and severity (Pearson correlation, p = 0.513) 
and frequency (Pearson correlation, p = 0.422) of migraine 
attacks. Table 5 shows the vitamin D serum levels (ng/ml) 
and compares it between groups regarding gender, age 
groups, the presence of aura, and severity and frequency of 
headaches. As shown in Table 5, no statistically significant 
difference in serum vitamin D levels was found between 
groups regarding age groups and gender. In addition, the 
serum vitamin D levels was not significantly different in 
migraine groups regarding presence or absence of aura, 
and the frequency and severity of headaches.

DISCUSSION

The results of this study indicate that vitamin D insuffi-
ciency and deficiency in children with migraine are as com-
mon as in healthy children. Our results did not indicate any 
correlation between vitamin D serum values and the severity 
and frequency of headaches in children. These results may 
be inclined by small sample size of the study. We know that 
to define delicate differences we need large sample sizes. 

Previous studies of vitamin D status in patients with mi-
graine had controversial results. A number of case-control 
studies proposed an inverse correlation between the vita-
min D serum levels and the severity of headaches [12, 23]. 
However, these studies could not indicate plausible patho-
physiologic evidence for their claims that vitamin D 
insufficiency or deficiency essentially worsens migraine 
headaches. Like observational studies, clinical trials of vi-
tamin D supplementation in patients with migraine had 
controversial results [10, 11, 13, 14, 16]. A few clinical 
trials showed the positive effect of vitamin D supplemen-
tation on the frequency and severity of headaches while 
other experimental studies showed no effect of adminis-
tering vitamin D. Among these trials, the study conducted 
by Knutsen et al. did not show any significant difference 
between vitamin supplementation and the placebo effect 
on the occurrence, anatomical localization, and degree 
of pain or headache [16]. In contrast, studies conduct-

TABLE 3. Comparison between gender, age, and weight of the par-
ticipants

Characteristics Migraine
 group

Controls p-value

Boys 13 14 1*

Girls 17 16 –

Age (mean ±SD) 8.8 ±2.7 8.8 ±2.7 1**

Weight (mean ±SD) 33.4 ±14.1 34.2 ±12.6 0.818**
*c2 test, **Student’s t-test

TABLE 4. Vitamin D status in both groups

Vitamin D status Migraine
 group 

(n = 30)

Control 
group 

(n = 30)

p-value*

Optimal (> 20 ng/ml) 5 6 0.943

Insufficient (11–20 ng/ml) 20 19 –

Deficient (≤ 10 ng/ml) 5 5 –
*c2 test

TABLE 5. Comparison of vitamin D serum levels (ng/ml) (mean ±SD) 
between groups regarding gender, age groups, presence of aura,  
severity and frequency of headaches

Characteristics Migraine 
group

Controls p-value

Boys 14 ±5.4 20.2 ±12.6 0.129*

Girls 18.9 ±4 15.6 ±10.2 0.237*

Age groups (in years)

6–9 16.1 ±4.3 16.5 ±11.3 0.906*

10–12 16.1 ±7.1 21.2 ±12.6 0.399*

> 12 18.1 ±6.1 18.2 ±7.3 0.988*

Presence of aura

Yes 18.2 ±6.2 – 0.988*

No 18.4 ±7.1 –

Severity of headaches (see text)

Mild (1–3)  
(3 patients)

15.5 ±7.3 – 0.950**

Moderate (4–6)  
(18 patients)

15.7 ±5.9 –

Severe (7–10) 
(9 patients)

17.6 ±3.5 –

Frequency of headaches (days per month)

< 7 (14 patients) 15.2 ±5.3 – 0.950**

7–14 (10 patients) 17.6 ±3.5 –

≥ 15 (6 patients) 15.7 ±5.9 –
*Independent sample t-test, **One way analysis of variance
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ed by Ghorbani et al., Gazerani et al., and Buettner et al. 
showed the efficacy of supplemental vitamin D in patients 
with migraine [10, 13, 14]. 

Among previous studies, Hancı et al. conducted 
a case-control study in children with primary headaches [15]. 
The age range in their study (5–17 years) was almost sim-
ilar to the age range of ours. Interestingly, their results are 
comparable to our results. Like us, they did not find any 
difference in vitamin D status between children with mi-
graine and healthy controls. In contrast to our results, the 
results of a case-control study in children that was con-
ducted by Donmez et al. indicated that vitamin D levels in 
children with migraine were significantly lower than the 
healthy control group [12]. Another case-control study 
conducted by Tozzi et al. indicated a high incidence of vi-
tamin D deficiency in the paediatric population with head-
ache (56%), particularly in migraineurs without aura [23]. 
All the remaining observational studies were conducted 
in young adults. Although these studies in the adults had 
controversial results, a recent meta-analysis conducted by 
Liampas et al. showed interesting results. This study pooled 
the data from the nine eligible studies. Serum levels of 
25(OH)D were determined significantly lower in migraine 
patients (n = 952) in comparison with healthy controls  
(n = 8013) (eight studies, PQ < 0.1, I2 = 94%, RE model MD 
= –4.11, 95% CI : –6.48 to –1.74). The authors indicated that 
investigation of the effect of vitamin D supplementation in 
patients suffering from migraine is warranted [4]. 

The pathophysiology of migraine is complex and 
until now the main involved mechanisms in this condi-
tion have not been fully elucidated. A number of studies 
proposed possible role of calcium in the pathophysiol-
ogy of migraine. These studies have been suggested the 
possible role of hypercalcemia in migraine headaches 
and proposed that genetically elevated serum calcium 
over lifetime appears to increase risk for migraine [36]. 
Moreover, investigators have had attempted to explain 
a number of pathophysiologic mechanisms of vitamin D 
and its deficiency in patients with migraine [8]. Among 
these mechanisms, anti-inflammatory effects of calcitriol, 
controlling T helper cells, acting as a neuroactive steroid, 
inhibiting nitric oxide, and suppressing prostaglandin 
E2 are the most proposed mechanisms [8]. In addition, 
clinical trials of supplemental vitamin D in patients with 
migraine headaches have shown controversial results, and 
supplementing with vitamin D is not indicated in all pa-
tients with migraine. By the way, a highly selected group 
of patients with migraine and vitamin D deficiency might 
benefit from supplemental vitamin D [8]. 

Jazayeri et al. conducted a meta-analysis and studied 
the prevalence of vitamin deficiency and insufficiency in 
Iranian children [37]. They pooled the data from the 11 
studies from all over the country. The prevalence of vi-
tamin D deficiency in Iranian boys and girls were 35% 
(95% CI: 34–37) and 61% (95% CI: 60–63), respectively. 
The prevalence of vitamin D insufficiency in Iranian chil-

dren and adolescents was 31% (95% CI: 30–31). Although 
the results of our study are somewhat different from the 
results of this meta-analysis but when we compared our 
results with the individual studies from Iran, we found 
that our results are close to the results of the study con-
ducted by Mellati et al. [38]. Iran is a vast country and the 
exposure of people to sunlight is different over the coun-
try. Our province, Khuzestan, is sunny and people are 
exposed to sunlight more than other areas of the country, 
however, dietary insufficiency of vitamin D supplements 
could result in insufficient production of vitamin D after 
exposure to sunlight but could prevent from severe defi-
ciency. It seems that the results of our study could repre-
sent the vitamin D status from this part of our country.

The results of our study should be interpreted in the face 
of certain limits. The sample size of our study was small. 
Our patients were from the Southwest of Iran; therefore, our 
results should not be generalized to other provinces of Iran. 
In addition, studies showed that the prevalence of vitamin 
D insufficiency and deficiency in Iran is high [37]; therefore, 
any study of assessing vitamin D status in any population 
from Iran could be affected by this high prevalence.

CONCLUSIONS

Vitamin D insufficiency and deficiency are common 
in children and it seems that its prevalence is similar in 
children with migraine and healthy controls. To determine 
the role of vitamin D in the pathophysiology of migraine 
or its management, we need well-designed clinical trials of 
supplementing vitamin D in children with migraine who 
suffer from vitamin D deficiency or insufficiency.
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